Compared with non-Hispanic whites, Mexican Americans have a higher prevalence of diabetes, greater adiposity, and an unfavorable body fat distribution. The prevalence of hypertension, however, is similar or lower in Mexican Americans than in non-Hispanic whites. There is little information on the level of blood pressure control in Mexican Americans. We compared the mean blood pressure levels of Mexican American and non-Hispanic white hypertensive subjects in the San Antonio Heart Study, a populationbased study of diabetes and cardiovascular disease. Hypertension was defined as one or more of a systolic blood pressure >160 mm Hg, a diastolic blood pressure >95 mm Hg, and current use of antihypertensive medications. Three hundred and fifty-eight Mexican Americans and 241 non-Hispanic whites met these criteria. Poor hypertension control was defined as a systolic blood pressure >160, a diastolic blood pressure >95 mm Hg, or both. After adjustment for age, gender, obesity, body fat distribution, and level of educational attainment, Mexican American hypertensive subjects were in significantly poorer control than non-Hispanic white hypertensive subjects. The reasons for their poorer control are unknown, but our findings emphasize the importance of hypertension in this ethnic group. Americans have greater adiposity 1 -3 and a threefold higher prevalence 14 -6 and three-tofive-fold higher incidence 7 of non-insulin-dependent diabetes mellitus (NIDDM), both of which are wellrecognized risk factors for hypertension. Body fat distribution is also a recognized risk factor for hypertension, 8 -11 and Mexican Americans have an unfavorable pattern of this risk factor as well.
C ompared with non-Hispanic whites, Mexican
Americans have greater adiposity 1 -3 and a threefold higher prevalence 14 -6 and three-tofive-fold higher incidence 7 of non-insulin-dependent diabetes mellitus (NIDDM), both of which are wellrecognized risk factors for hypertension. Body fat distribution is also a recognized risk factor for hypertension, 8 - 11 and Mexican Americans have an unfavorable pattern of this risk factor as well. 21213 Despite having excess risk factors for hypertension, Mexican Americans paradoxically have a similar or lower prevalence 14 -18 and incidence 19 of this condition compared with non-Hispanic whites. Little information is available on the level of hypertension control in Mexican Americans, however. Blacks have been reported to have a higher prevalence of hypertension than whites, but in addition, black hypertensive subjects are in poorer control than white hypertensive subjects. 20 Franco et al 14 have reported that the level of hypertension control was poorer in hypertensive Mexican American males living in a lower income neighborhood than in hypertensive Mexican American females or in hypertensive non-Hispanic white subjects. Because Mexican Americans are of lower socioeconomic status 1 and have greater adiposity, 1 -3 NIDDM, 1 -4 - 7 and an unfavorable body fat distribution 21213 relative to non-Hispanic whites, we hypothesized that Mexican American hypertensive subjects would have worse control of their hypertension than non-Hispanic white hypertensive subjects. If true, this would parallel the worse glycemic control observed in Mexican American diabetic subjects relative to non-Hispanic whites with diabetes. 21 In this report, we compare the level of blood pressure control in Mexican American and non-Hispanic white hypertensive subjects in the San Antonio Heart Study (SAHS). Because both sociocultural and physiological factors can influence blood pressure control, we also examined the effect of age, level of educational attainment, obesity, body fat distribution, fasting glucose levels, and fasting insulin concentrations on level of blood pressure control.
Methods
The SAHS is a population-based study of diabetes and cardiovascular disease in Mexican American and non-Hispanic white men and women 25-64 years of age. Detailed descriptions of the study design, sampling procedures, response rates, and field procedures have appeared elsewhere. basis of a previously published algorithm that considered parental surnames and birthplaces, reported ethnicity of grandparents, and the participants' preferred ethnic identity when a distinct national origin was indicated. 22 People who were identified as belonging to an ethnic group other than Mexican American or nonHispanic white were excluded from the present analyses. Socioeconomic status was assessed by years of education, and subjects were classified as 1, less than high school; 2, high school; and 3, some college or beyond.
Anthropometric measurements (height and weight, subscapular and triceps skinfolds, waist and hip circumferences) were made with the participant wearing an examination gown after having removed his or her shoes and upper garments.
12 - 13 The triceps skinfold was measured directly posteriorly over the right triceps muscle at a level midway between the acromial and olecranon processes with the arm hanging relaxed at the side. The subscapular skinfold was also measured on the right side, just below the inferior angle of the scapula, following the natural contour of the skin. A Lange skinfold caliper (Cambridge, Mass.) was used. Body mass index was calculated as weight (in kilograms) divided by height (in meters) squared. The subscapularto-triceps skinfold ratio was used as a measure of centralized adiposity.
Systolic (first phase) and diastolic (fifth phase) blood pressures were measured to the nearest even digit with a random-zero sphygmomanometer (Hawksley Gelman, Lancing, Sussex, UK) on the right arm of the seated participant after at least a 5-minute rest period. Three measurements were made, and the mean of the second and third measurements was taken as the participant's blood pressure. Hypertension was defined as one or more of a systolic blood pressure s 160 mm Hg, a diastolic blood pressure ^95 mm Hg, and current use of antihypertensive medication. 23 Included in this definition are treated subjects whose blood pressures were "controlled" (i.e., both systolic and diastolic below the stated cut point) and those whose blood pressures were not controlled (i.e., either systolic or diastolic above the stated cut point). Three hundred and fifty-eight Mexican Americans and 241 non-Hispanic whites met these criteria for hypertension.
Blood specimens for plasma glucose, serum lipid, lipoprotein, and insulin levels were obtained after a 12-hour fast. After the fasting specimen had been obtained, a 75-g glucose equivalent load (Koladex or Orangedex, Custom Laboratories, Baltimore, Md.) was administered, and blood samples were obtained 1 and 2 hours later for post-glucose load plasma glucose determinations. Plasma glucose concentrations were measured with an Abbott VP Autoanalyzer (South Pasadena, Calif.). Serum insulin concentrations were measured with a commercial radioimmunoassay (Diagnostic Products Corp., Los Angeles). The intra-assay coefficient of variation was 6.5%, and the interassay coefficient of variation was 9.0%. 3 Only fasting insulin level was measured in the first phase of the SAHS (1979-82), whereas both fasting and 2-hour insulin levels were measured in the second phase (1984-88). Diabetes was diagnosed according to the plasma glucose criteria of the National Diabetes Data Group. 24 Individuals who did not meet these criteria but who gave a history of diabetes and who were currently under treatment with either oral antidiabetic agents or insulin were also considered to have diabetes. Diabetic subjects who were not taking insulin were considered to have NIDDM. Diabetic subjects taking insulin, but whose BMI, body mass index; centrality, ratio of subscapular to triceps skinfolds. Coding: education (l=less than high school education, 2=high school education, 3=more than high school education); diabetes (2=yes, l=no).
BMI
'San Antonio Heart Study phase II only.
age at onset was >40 years and who had a body mass index of a 30 kg/m 2 , were also considered to have NIDDM. Other diabetic subjects were considered to have insulin-dependent diabetes mellitus (n=4) or to be unclassifiable (n=4) and are excluded from the analyses involving diabetes.
Differences in mean values of demographic, anthropometric, metabolic, and physiological variables were evaluated using two-way analysis of variance with ethnicity and gender as grouping variables (Table I) . 25 Pearson correlation coefficents (Table 2) , multiple linear regression (Table 3) , and multiple logistic regression analysis 26 (Table 5) were also used. Mantel-Haenszel and x 2 tests were used to calculate/? values for categorical variables in Tables 1 and 4 . Table 1 shows the mean levels of anthropometric and metabolic variables and blood pressure according to ethnic group and gender in hypertensive subjects. Hypertensive Mexican Americans were younger and had greater adiposity (body mass index), higher subscapular-to-triceps skinfold ratios (centrality), higher fasting and 2-hour plasma glucose and fasting serum insulin concentrations, and higher systolic and diastolic blood pressure levels than hypertensive non-Hispanic whites. Men had more central adiposity and higher diastolic blood pressure levels than women. Women, however, had higher 2-hour glucose concentrations than men. Mexican American hypertensive subjects were significantly more likely to be in poor control, and to have a .systolic blood pressure ^160 mm Hg or a diastolic blood pressure &95 mm Hg, and were less likely to be on antihypertensive therapy than non-Hispanic white hypertensive subjects. Table 2 shows Pearson correlations between blood pressure and selected variables. Systolic blood pressure was significantly positively correlated with age, centrality, 2-hour glucose and insulin concentrations, and diabetic status and significantly inversely correlated with level of educational attainment. Diastolic blood pressure was significantly positively correlated with body mass index, centrality, and fasting insulin concentrations and significantly inversely correlated with age. These correlations indicate that the ethnic differences in sociocultural, anthropometric, and metabolic variables noted in Table 1 could have influenced the ethnic differences in level of blood pressure control. Table 3 shows the results of multiple linear regression analyses with systolic and diastolic blood pressures as dependent variables. Two models are presented: the first with all subjects included and the second with diabetic subjects excluded (n = 132). In general, the results of both models were similar. Systolic blood pressure was significantly positively related to Mexican American ethnicity, age, and centrality and inversely related to education in the overall population. Diastolic blood pressure was significantly positively related to Mexican American ethnicity, age, male gender, and body mass index. The persistence of a significant effect of ethnicity in these models indicates that ethnic differences in risk factors do not explain the worse control of Mexican American hypertensive subjects. Table 4 shows the proportion of hypertensive subjects in poor control (systolic blood pressure a 160 mmHg, diastolic blood pressure s95 mm Hg, or both) according to selected covariates. Mexican American hypertensive subjects were significantly more likely to be in poor control than non-Hispanic white hypertensive subjects even within strata of age, body mass index, fasting glucose and insulin concentrations, and diabetes, which were not themselves significantly associated with blood pressure control. These results reinforce those presented in Table 3 that ethnic differences in risk factors do not account for the worse control of Mexican American hypertensive subjects. Table 5 shows the results of multiple logistic regression analysis for subjects in poor control. Only Mexican American ethnicity was significantly related to being in poor control; the odds of being in poor control were only about one third as great for non-Hispanic white hypertensive subjects as for Mexican American hypertensive subjects. When diabetic subjects were excluded, the results were nearly identical to those shown in Table  5 (data not shown).
Results
We also considered an alternative definition of poor control of hypertension: a systolic blood pressure &140 mm Hg, a diastolic blood pressure £90 mm Hg, or both. The proportion of hypertensive subjects in poor control was greater for Mexican Americans than for non- OR, odds ratio; CI, confidence interval; NHW, non-Hispanic white; MA, Mexican American; BMI, body mass index; centrality, subscapular-to-triceps sltinfolds ratio. Coding: gender (male=l; female=2); education (<high school=l; high school=2; >high school=3); ethnicity (MA=1; NHW-2).
•Odds of being in poor control (systolic blood pressure £160 mm Hg, diastolic blood pressure &95 mm Hg, or both).
Hispanic whites for both men (Mexican American, 47.8% versus non-Hispanic white, 24.0%) and women (Mexican American, 34.4% versus non-Hispanic white, 21.0%). Using this definition of control, the MantelHaenszel odds ratio for ethnicity controlling for the effect of gender was 0.76 (95% confidence interval, 0.60, 0.97;p=0.029). When we repeated the analysis in Table  5 , using the alternative definition of poor control, Mexican Americans still had significantly poorer control relative to non-Hispanic whites (odds ratio, 0.52; 95% confidence interval, 0.33, 0.82; p=0.004) (data not shown). Body mass index and centrality were significantly positively related to this definition of poor control, but age, gender, fasting glucose level, and educational attainment were not.
Discussion
We have shown in this report that Mexican American hypertensive subjects are in worse control than nonHispanic white hypertensive subjects. Thus, although the overall rate of hypertension tends to be lower in this disadvantaged ethnic group, 14 -19 their worse control indicates that hypertension is nevertheless a major public health problem in Mexican Americans. Black hypertensive subjects also have more severe hypertension than non-Hispanic whites, 20 although they have in addition an increased prevalence of this disorder.
One possible explanation for the increased blood pressure levels in Mexican Americans with hypertension is less effective treatment of hypertension. This could result from a lower level of educational attainment, which could lead to less seeking of medical treatment and less compliance with medical treatment when it is prescribed. We have shown that systolic blood pressure is inversely related to level of educational attainment even in multiple linear regression analyses (Table 3) ; however, adjusting for differences in educational attainment between Mexican American and non-Hispanic white hypertensive subjects did not equalize the level of blood pressure control between the two ethnic groups. In a previous report, socioeconomic status was not related to either the degree of hyperglycemia or to retinopathy among Mexican American diabetic subjects, 27 suggesting that socioeconomic status may have differential effects on the level of control of different diseases (i.e., inversely related to blood pressure control but not related to diabetes control). Thus, with increased educational status, Mexican Americans may have improved control of blood pressure.
Previous work has suggested that Mexican Americans may be less well informed than non-Hispanic whites with respect to cardiovascular disease risk factors (especially cholesterol and high fat diet), which could lead to decreased compliance with prescribed medications. 28 However, knowledge about the importance of controlling blood pressure was low in both ethnic groups. 28 Knowledge of cardiovascular disease risk factors may be important, because those groups with higher knowledge tended to display more favorable changes in healthrelated behavior in a secular trend analysis. 29 Unfortunately, we did not collect information on compliance with antihypertensive medications in this study. Prospective studies are critical to determining the effect of knowledge and compliance with antihypertensive therapy.
Relatively little information is available on predictors of level of control in hypertensive subjects. The present results also show that systolic blood pressure in hypertensive subjects is related to age and body fat distribution, whereas diastolic blood pressure is related to age, gender, and obesity. These risk factors are similar to the previously reported risk factors for the prevalence and incidence of hypertension itself.
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- 31 On the other hand, ethnic differences in these risk factors do not account for the ethnic differences in blood pressure control.
In conclusion, we have shown that blood pressure control is worse in Mexican American hypertensive subjects than in non-Hispanic white hypertensive subjects. The reasons for this finding at present are unknown, but our results suggest that hypertension constitutes a significant public health problem in Mexican Americans. This is particularly important because type II diabetes is also a major public health problem in this ethnic group, and the two conditions acting together can markedly increase the risk of cardiovascular disease.
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